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The horns have 
pulsed

~3/4 of a billion  
times

Since turning 
on, BNB has 
transported 

3.6E21 
protons

BNB is assessed for 
5×1012 protons per 

pulse
at 5 Hz average
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Å The ñbig newsò ïHorn #2 failed

ïAlignment module also failed and had to be redesigned

ïTook advantage of time to inspect decay pipe

Å Then Horn #3 developed a problem (fixed in place)

ïUpgraded target hall profile monitors

Å Prior to Horn #2 failure:

ïRan in ñoff target modeò for dark matter search

ï Installed temporary profile monitors at 25 m absorber (to 

measure beam trajectory)

Å Since Horn #3 installation:

ï Installed rapid trim to facilitate off-target running if requested

ïMeasured bunch length before and after bunch rotation

ïUpgraded accelerator signal distribution system to better serve 

broadened Short Baseline program
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Horn #2 Failed
Horn is buried in 
target pile

Part of beamline 
is removed to 
allow for working 
space.

Horn is 
transferred 
directly into 
coffin, reducing 
exposure



Second Horn Trivia
ÅDecember 2004 to 2015.

Å1/2 billion pulses.

ÅTwo of the six water lines had been valved out due to 

leakage, but still had adequate cooling.

ÅProvided new data regarding fatigue of aluminum.

ÅWater is continually circulated, even during shutdowns 

and off-target running, to avoid stagnation.

Oct. 22, 2019 NBI2019 -- T. Kobilarcik 6



Oct. 22, 2019 NBI2019 -- T. Kobilarcik 7

Target and Horn Assembly

Target/Horn Assembly sits on an alignment module in the target pile
When we attempted to remove horn, found that alignment module no longer worked �t
needed a new alignment module


